Activin-A regulates follistatin secretion from cultured rat anterior pituitary cells.
The activin-binding protein, follistatin (FS), was immunoprecipitated from metabolically labeled rat anterior pituitary cells or their media using a specific antiserum to purified porcine FS (anti-FS). Several immunoreactive proteins, including one that had a mobility in the range of 42-44 kilodaltons (kDa), were detected in the cell lysates. When immunoprecipitates of the culture medium were subjected to sodium dodecyl sulfate polyacrylamide gel electrophoresis, a broad 35- to 46-kDa or 39- to 53-kDa band was visualized under unreducing or reducing conditions, respectively. Upon deglycosylation by treatment with N-glycosidase-F, the secreted product migrated as a sharp protein band with an apparent size of 35 kDa. The identity or the relatedness of the immunoprecipitated proteins to FS was verified by the ability of the C-terminally truncated form of recombinant human FS (rhFS288) to compete for binding to anti-FS. When the cultured rat anterior pituitary cells were treated with either forskolin or 12-O-tetradecanoylphorbol acetate, the accumulation of FS in the culture medium was stimulated by approximately 2.5-fold. These observations suggest that the activation of either the protein kinase A or the protein kinase C signaling pathway has a stimulatory effect on anterior pituitary FS production. A more dramatic stimulation of FS secretion (up to 7-fold) was observed when the rat anterior pituitary cells were treated with activin-A. The concentration dependence for this effect was within the same range that has been reported for most of the actions of activin-A. Inhibin-A suppressed basal FS secretion and blocked its stimulation by activin-A. To determine if locally produced FS exerts an influence on the response of gonadotropes to activins, the effects of anti-FS on FSH secretion were monitored. The ability of this FS antiserum to immunoneutralize the activity of FS was initially confirmed; anti-FS attenuated the inhibitory action of exogenous follistatin on FSH secretion. Treatment of cells with the antiserum increased the apparent sensitivity of gonadotropes to submaximal concentrations of activin-A. Moreover, the presence of the antiserum lowered the concentration of activin-A that was required to produce the maximum amount of FSH secretion, without changing the magnitude of the response. These results suggested that locally produced FS interferes with the secretory response of gonadotropes to activins. Changes in locally secreted FS may, therefore, represent a mechanism by which the response of rat anterior pituitary cells to incoming stimuli are tightly regulated.